MATERIALS AND METHODS
The changes obtained in the intersexual animals differ in degree according to the dosage of sex hormones given to the pregnant mother. The same kind of changes were obtained in the cases of all kinds of hormonal substances used. The following description applies to the most highly modified animals obtained with high dosages of the hormones.
i) Findings in the newborn intersexual rat: 1) Microscopic observations: The ovaries of the normal newborn are completely surrounded by the ovarian capsule ( Fig.7) , but the development of those of the intersexual rat is inhibited; consequently the gonads are bare (Fig.8 ).
In the sections,the vasa deferentia are found to be reserved along their entire course. Cranially, in the region of the gonad, the vasa become convoluted, forming a fairly well developed epididymis which leads to the vasa deferentia. A pair of seminal vesicles, comparable in structure with those of the normal male except being shorter, join the vasa to form the ejaculatory ducts which empty into the urethra on the lateral sides of a median dorsal projection into the lumen of the urethra (Figs.9,10 and 11).This projection is identical with Mullerian tubercle found in the male newborn. Dorsally to the urethra, the uteri join to form the upper vagina as in the normal female(Figs.1 and 2). Caudally, the upper vagina bifurcates in the Mullerian tubercle and connects with the urethra or urogenital sinus (Figs.10 and 11).The urogenital sinus in these animals is not constricted dorso-ventrally in the intersexual animals. The upper vagina represents the fused Mullerian ducts; the bifurcation at the end of the upper vagina is a retention of embryonic terminations of the Mullerian ducts.
The urethra presents a typically male picture. Numerous prostatic diverticula arise from the urethral epithelium and extend out into the surrounding mesenchyme. All the divisions of the prostate found in the normal male, the coagulating glands, the dorsal and the ventral prostatic lobes are represented in the intersexual animals (Fig.9,10 and 11) .
2) Gross observations: Externally the intersexual animals are indistinguishable from their male litter mates: They differ from normal females in that the primary urogenital ostium is absent and the phallic urethra is almost completely formed. The ano-phallic distance is as long as in the male.
The gonads are displaced caudally. With the highest dose they lie halfway between the lower pole of the kidney and the top of the bladder. Normally, the gonad is semi-lobulated at birth, but in animals treated with the highest dose, it has the simple, elongated kidney-bean shape which is characteristic of the gonad of an 18 day fetus.
The oviducts and the uteri appear to be normal except for some shortening of the latter. Accompanying each uterus and lying in the same mesentery is a grossly visible vas deferens which joins the urethra just below the neck of the bladder.
When the bladder is pulled forward and downward the seminal vesicles may be seen lying dorso-lateral to the vasa deferentia. When the ventral abdominal wall is dissected away from the base of the bladder and the upper urethra, prostatic lobes are found closely connected with the urethra at the bladder.
ii) Findings in the intersexual adult rat: 1) Microscopic observation: As in the newborn intersexual rat, development of the ovarian capsule is inhibited and the gonads are bare. In serial sections of the ovary, many primary follicles and corpora lutea were observed, without showing testis-like structure (Fig.12) .
The prostates and seminal vesicles of the intersexual animal are smaller than in normal male (Fig.13) , with essentially the same structure (Fig.14) .
The ventral prostates which were studied in detail showed no evidence of low to medium cuboidal cells without clear areas. The seminal vesicle appears normal in showing compound formation of tubular glands. The villi, which are highly developed in the functioning gland, are poorly developed or not high-columnar as in the normal.
The lower vagina is absent, but the existing portion of the vagina bifurcates at its caudal end and joins the urethra (Fig.15) 
DISCUSSION
It has been reported that sex hormone administration to pregnant animals in large dosage caused following pregnancy disturbances. 1) Abortion or fetal death followed by absorption of fetus (Hugget and Pritchard, 1945) , 2) fetal intersexuality (Greene et al., 1938 a, b, c and d; Green et al., 1939 a and b; , Jost, 1954; May et al., 1959; Suchowsky, 1960; Revesz et al., 1960) .
Concerning the abortion or fetal death by a large dose of sex hormones, Scipiades (1937) observed the fetal death after administration of 5mg of testosterone a day in pregnant rats at the end of pregnancy. On the other hand, Hamilton and Wolfe (1938) proved disturbance of fetal growth following administration of androgen for 10 days in the first half period of pregnancy to mice. Courrier and Jost (1953) observed fetal death when 20mg of testosterone propionate was injected in pregnant rat from the 16th to 20th day of pregnancy. Dreisbach (1959) observed variable effect of sex hormones in rat fetus according to the period of pregnancy selected for administration.
Concerning the abortion or fetal death, the results of the present experiment confirmed these reports. In this experiment, however, progesterone, ZP-androstenedione and dehydroepiandrosterone also produced masculinization of the fetus. Whether the masculinizing action is in proportion to the androgenic action yet remains to be determined.
The mechanism of abortion or fetal death in the animal given various sex hormones in large doses is not yet clear. D 'Amour et al.(1934) considered that pregnancy disturbance by estrogen administration during pregnancy is due to the direct effect of estrogen to the fetus. In this experiment, living placenta was sometimes observed while the fetus was dead. This would suggest, if not prove, the direct effect of sex hormone on fetus.
Concerning the masculinizing effect of various hormones given to pregnant animals in large doses, many experiments have been reported indicating an inhibition of the development of the Wolffian duct by testosterone. Many experiments were also conducted attempting sex reversal by the administration of sex hormone to pregnant animal or fetus since Dantchakoff's (1937) experiment on the guinea pig. Opossum (Burns, 1942) , guinea pig (Dantchakoff, 1937) , rat (Greene, 1938a) , field-mouse (Raynaud, 1947) , golden-hamster (Bruner and Witschi, 1946) 
